Applying anaesthetic agent is recommended in aquaculture during fish handling specially tagging. However, it should be noted that anesthesia itself is likely to induce stressful condition due to its improper and high concentration. By means of nanoemulsions, drug delivery improves which in turn contributes to fewer amounts of pharmaceutical agents' usage. In this research, nanoemulsions of clove oil (NCL) and lemonbeebrush (NLB) were used to develop the anesthetic efficacy and reduce the concentration needed for anesthesia in Huso huso (mean weight: 1115 ± 242.25 g) as an endangered species. Based on the results, anesthesia induction time (s) of stage 3 & 4 was significantly decreased in NCL and NLB when compared to MS-222 (p<0.05). ). NCL treated beluga were induced stage 5 anesthesia much quicker than NLB and MS-222. In contrary, recovery time did not show significant difference among treatments (p>0.05). Among measured biochemical factors, lactate had the highest value in NCL group during anesthesia (p<0.05). In contrast, lactate level had highest level in NLB, 24h post anesthesia (p<0.05). NLB and NCL produced higher non-specific immune (Lysozyme and ACH50) enhancements at 0 and 24h post anesthesia. Furthermore, results showed that MS-222 induced increased serum cortisol levels (p<0.05). Cortisol and glucose were not depressed by NLB and NCL, suggesting that these anesthetics are safer anesthetic for Huso huso as it does not cause immune depression in anesthetized fish.
Introduction
Anesthesia is a reversible state of insensibility of cells, tissues and organisms induced by chemical or nonchemical means (Summerfelt & Smith 1990) . In contrary, recovery is the time to return to a normal state from surgical anesthesia (Needham, 1988 is easily dissolved in water. However, after an anaesthesia treatment, a 21-day withdrawal period is required before human can safely consume the fish (Pirhonen & Schreck 2003) .
In recent years, herbal medicines are widely under consideration by researchers in order to decrease the use of chemicals and their probable side effects. Clove oil has been popular topical anaesthetic since ancient times to help with toothache, headaches and joint pains. Clove is relatively inexpensive (Ross & Ross 2008) and is more potent than other anaesthetics used in fish. In addition, it has a long history as a local anaesthetic for humans (Woody, Nelson & Ramstad 2002; Soto & Burhanuddin 1995 The buffers used in this experiment were: Briefly, 0.5 ml of serially 8-fold diluted Huso huso serum in EGTA-Mg-GVB was placed in a set of test tubes then 0.2 ml of sheep red blood cells suspension (2×10 6 cells ml -1 ) was added.
This mixture was incubated at 15 °C for 90 min then the hemolytic reaction was stopped by adding 2.8 ml cold 10 mM EDTA-GVB buffer.
The value y (percentage haemolysis 10 -2 ) of supernatant was read at 414 nm. The ACH 50
(units ml -1 ) and the reciprocal dilution giving 50% haemolysis (y (1-y) -1 ) = 1 were read from the log log graph.
Statistical analysis
The mean ± standard deviation (SD) was calculated for each group by using SPSS 16 statistical software. One-way analysis of variance (ANOVA) with Bonferony range test performed to detect significant differences between means when p<0.05.
Results
Mean induction time of sedation, light and deep anesthesia as well as recovery time are shown in Immunosupresive effects of anesthesia has been formerly described in fish (Ortuño et al. 2002) . Indeed, the is not sufficient information available on the relationship between anaesthetics and the fish immune system. 
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